Three phase fluidization Nanomaterial Solid liquid mass transfer coefficient Reynolds number based on gas phase a b s t r a c t
a b s t r a c t
This experimental data based model in three phase fluidized bed was designed to enhance the solid-liquid mass transfer. This data focuses on mass transfer enhancement using nanomaterial. In present investigation benzoic acid-water-air system was used as three phases ie solid, liquid and gas respectively with Arachitol nano as nanomaterial in different volume percent in three phase fluidized bed. Data from experiment were collected by varying gas velocity, bed height, nanomaterial percentage and time. After a convenient selection various correlation have been derived. The data presented here is the full set of experimental value and coefficients and exponents in correlation were estimated from nonlinear optimization technique in MATLAB.
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Data description
Several models for solid liquid mass transfer in three phase fluidized bed have been proposed but to check the validity and usefulness of these models without reliable experimental data to compare with calculation is a difficult task. if general trends can be considered to be reasonably consolidated a definitive estimation of mass transfer coefficient is still not possible. Recently Rajendra P. Ugwekar et al.
(2016) proposed the mass transfer enhancement technique by using Zinc oxide nanomaterial in liquidliquid extraction. It was shown with experiments that enhancement in mass transfer with increase amount of nanofluid [1] . L. Saeednia et al. (2015) examined the effect of nanomaterials on mass transfer coefficient in absorption process and found that nanofluid increases the mass transfer coefficient up to 78% [2] .
In this work we applied the above concept to the measurement of mass transfer coefficient in three phase fluidized bed. We used Arachitol nano as nanomaterial spread over a bed of benzoic acid pellet in different volume percentage. Sample were taken in presence and absence of nanomaterial at varying operating conditions were shown in Table 1 . Table 2 in supplementary data shows experimental and calculated values of Sherwood number (Sh exp and Sh cal ) and also shows the influence of operating parameters on mass transfer coefficient (K).
Experimental design, materials, and methods
The experiment was conducted using benzoic acid pellets as solid in stagnant liquid column with gas as a continuous phase in fluidized bed column. Arachitol nano is nanoparticles of Vit.D3, which is commercially available as (NDDS) novel drug delivery system [3, 4] with a specific dosage was fed to the column and fully dispersed on the solid bed before liquid is charged into the column. Different sets for fixed size of benzoic acid pellets with varying operating conditions shown in Table 1 were used. By maintaining the gas phase flow rates constant for 15 min in stagnant liquid column by keeping the other parameters as constant, sample was collected from the top of column and analysed by volumetric titration method. The air flows were stopped at the end of the run and water was drained from the column in few sec. then all the solid pellets were removed from the test column and kept in desiccator and weighed. The weight of the solid pellets which was actually lost, was measured and calculation for mass transfer coefficient were done [5] . Specifications table   Subject Chemical Engineering Specific subject area Three phase fluidized bed Type of data 
Correlation of experimental data
In three phase fluidized bed when liquid column is stagnant, mass transfer coefficient (K) is strongly influenced by the velocity of gas and eddies, so K can be represented by
Where Sc and Re g are Schmidt and Reynolds number based on gas phase respectively. Since solid liquid contact occurs through gas bubbles [6] and transfer of mass of solid into liquid depends also on the size of particles in three phase fluidized beds, the Reynolds number can be replaced by particle Reynolds number based on gas phase as
Sherwood number (Sh) can be defined as K*d p /D ab where d p is diameter of particle and D ab is the diffusivity.
Sherwood number can also be represented in terms of Schmidt number (Sc) and Reynolds number (Re g )/particle Reynold number (Re g ' ) based on gas velocity.
where n, a and b are correlation constant and exponents which were estimated from nonlinear optimization technique in MATLAB. Tables 3 and 4 show the regression value of mathematical model (R 2 ) which denotes the satisfactory fit between Sh cal /Sc vs Re g and Sh cal ' /Sc vs Re g ' respectively for different bed heights. The values of correlation constant and exponents for different bed heights and different nano fraction in each bed height, for Re g and Re g ' respectively, also shown in the tables. The value of exponent b has constant value for all range of varying parameters. Based on these, the equations (3) and (4) can be reduced into equations (5) and (6) respectively. ln Sh cal =Sc ¼ ln n þ a ln Re g ;
ln Sh cal 0 =Sc ¼ ln n þ a ln Re g : In addition a deviation has been defined for each calculated value of the parameters of the various dimensionless groups [7] . Prob (r 0 -Dr < r < r 0 þD r) ¼ 0.95where r 0 is the estimated value of r exponent and constant (n, a) and
Dr the deviation on r. The corresponding equations are with the following values of deviations in Table   5 for the whole range of volume of Arachitol nano Sh cal =Sc ¼ 0:783Re g 0:0018
Sh cal 0 =Sc ¼ 0:7695Re g A comparison among correlations has been achieved by calculating a quadratic criterion of deviation (s 2 Þ derived by the following formula [7] and Table 6 shows deviation for individual experimental value with model value for all bed height range. 
